Background: Under the culture of filial piety and due to the Confucianism spirit in China, family caregivers usually undertake the responsibilities of caring for the older adults.
Background
In recent times, China's concern about the national burden placed on the country by the elderly has heightened. The population of the elderly in China has been aging dramatically, and the number of Chinese people aged 60 and over will increase to 400 million by the year 2050, accounting for 25% of the whole population [1] .
Advances in healthcare and nutrition, combined with the one child policy, have led to a small family size, the increase of empty-nest families as well as elderly people living alone. These have caused a corresponding rise of the elderly dependency ratio. The result is a population bulge called the "4-2-1" phenomenon, in which one child is supporting two parents and four grandparents. Older adults are at a high risk for chronic diseases. Once the disease occurs, the high cost of care is overwhelming for many families, which could result in great financial and caregiving burden. Owing to the paucity of formal institutional methods for long-term care, and due to the culture of filial piety and the Confucianism spirit in China, family members are usually left with the responsibilities of caring for the elderly.
Caring for the elderly not only affects caregivers' daily lives, but also poses dramatic and considerable psychological and physical challenges. The negative effects of such strain affect their present and future daily life and health. Caregiving requires much time and effort, great material and emotional expenditure, and also hinders caregivers' social engagements. The role of caregiving can be highly stressful, burdensome, and hence, compromises the caregiver's quality of life, which could lead to considerable physical, psychological and social impairments [2] . Research has consistently reported that increased caregiver burden was associated with a decline of well-being and quality of life in many countries [3, 4] . Schulz found that caregivers who were providing care and experiencing caregiver burden and strain had a 63% higher risk of mortality than non-caregivers [5] . This, in more cases than expected, exceeds that of the elderly themselves. Numerous studies have also shown that caregivers have a higher risk of both physical and mental health problems, as compared to non-caregivers [6] [7] [8] . Caregivers are usually the hidden victim of the disease, and so have been labeled the "hidden patients" [9] .
Sense of Coherence (SOC) during the process of caregiving has yielded various findings as to caregivers' health. Sense of coherence is the ability of caregivers to mobilize their coping resources during periods of caregiving [10, 11] . Antonovsky [12] found that people with a stronger SOC despite extremely pressing circumstances such as providing caregiving to their family members could positively deal with stress and protect health. Caregivers with a strong SOC, which refers to their ability to respond to stressors by the appropriate use of adaptive coping resources, can avoid breakdown, alleviate mental health problems and promote physical health.
The effects of caring for older adults on caregiver's health have moved to the forefront nowadays in Western countries, Japan and Taiwan. However, very little is known about caregivers of older adults in mainland China. Thus, this study aims to describe the quality of life (QOL) among Chinese caregivers of older adults and explore the predictors of caregivers' QOL. Information derived from this study may provide evidence for policymakers to attenuate caregiver burden, promote quality of life and well-being among caregivers.
Methods

Study design and sample
A cross-sectional study was conducted from November 2010 to August 2011. The sample used in this study consisted of 1,500 caregivers of the older adults living in the community. A convenience sample of primary family caregivers of the elderly with one or more types of chronic diseases was selected from 15 communities in 3 eastern cities of China (Shenyang of Liaoning Province, Yantai of Shangdong Province and Nanqiao of Shanghai). All cities contain a large percent of the elderly population, locating at the north, central and south of eastern China. Primary family caregivers of ages 18 years and older, who had cared for the elderly with the ages of 60 years and older, for at least the past 6 months, were enrolled in this study. This time frame was chosen based on the criteria for the period of long-term care for older adults [13, 14] .
Family doctors from the community service centres who were participating in the project identified the individuals who met the criteria and explained the study to them and their primary family caregivers. If the caregivers agreed to participate, they were asked to sign consent forms and enrolled in the study. All the participants were well-informed about the content and aim of the study. After obtaining the written informed consent about the conduct of the survey, caregivers were interviewed face-to-face by doctors or trained surveyors in the home of the elderly. The procedures followed were in accordance with and approved by, the ethical standards of the Committee on Human Experimentation of China Medical University.
Of the 1,500 caregivers identified, 210 declined to participate resulting in an 86.0% consent rate. Eighty-five were excluded because they dropped out of the study, and sixty-one were excluded because of missing values exceeding 10% in the questionnaire. The characteristics (Sex, Race, and Objective Caregiving Loads) of the remaining 1,144 caregivers included in the analysis were similar to those of the 150 caregivers who were excluded.
Caregivers' quality of life
Assessment of QOL
The 36-item Short-Form Health Survey (SF-36) [15, 16] was applied to assess QOL of caregivers. The SF-36 consists of 36 items that measures eight different dimensions of health: physical function, role limitations related to physical problems, bodily pain, general health perception, vitality, social functioning, role limitations due to emotional problems and mental health. These dimensions can be categorized into physical component summary (PCS) and mental component summary (MCS). The health concepts are described by a range in score from 0 to 100, with higher scores indicating better health. The internal consistency of the questionnaire was Cronbach's α = 0.81 in this study.
Independent variables Demographic Characteristics of Caregivers
Demographic Characteristics of Caregivers included age, gender, education level (<senior middle school/≥senior middle school), marital status (married/other), currently employed (yes/no), financial status, number of caregivers, and relationship to the patient. Family caregivers were asked whether they suffered from any chronic disease. 'Chronic disease' was defined as 'yes' if any common chronic disease (e.g., hypertension, cardiovascular disease, diabetes, and arthritis) had ever been diagnosed.
Characteristics of the Elderly
These questionnaires were completed by the caregivers through structured face to face interviews conducted by the doctors and trained interviewers. The doctors and interviewers acquired information on gender, age, education level, marital status (married/other), income level, functional status, and number of chronic diseases. Functional status was measured by the Activities of Daily Living Scale (ADL) designed by Lawton and Brody in 1969 [17] . ADL, consisting of 14 items, measures the degree of independence in basic (e.g., dressing and grooming) and instrumental (e.g., medication and financial management) daily activities. Each item is scored on a 4-point scale, reflecting independence, the need for little assistance, the need for much assistance or dependence. Total scores range from 0 to 42, with higher scores reflecting higher levels of dependency.
Objective Caregiving Loads
Objective Caregiving Loads measured in this study included care tasks, level of care, and the amount of time spent in providing care each day. Care tasks and level of care were measured by the amount of assistance provided in personal care, homemaking, transportation, and health care, as determined by Emanuel et al. [18] . Family caregivers were asked to rate the amount of assistance they provided to the patients in each of these four categories on a four-point scale ranging from "none at all" to"a lot". Each item has four response categories: 0=none at all, 1=sometimes, 2=frequently and 3=always. A composite score for the total assistance provided was computed by summing the scores of those four items (Cronbach's alpha=0.91). The number of caregivers refers to the total number of the caregivers who provide care to the elderly including primary and secondary family caregivers. The amount of time spent each day in caregiving was classified into less than or equal to 4, 5-6, 7-8, and 9-24 hrs/day. Care duration was classified into less than or equal to1, 1-4 and more than 4 years.
Subjective Caregiver Burden
Subjective Caregiver Burden was measured with The Zarit Caregiver Burden Interview (ZBI) [19] , which was developed by Zarit in 1985. It is composed of 22 items graded on a scale from 0 to 4, according to the presence or intensity of an affirmative response. The questions refer to the caregiver/patient relationship and evaluate the caregiver's physical health, psychological well-being, finances, and social life. Each item has five response categories: 0=none at all, 1=occasionally, 2=sometimes, 3=frequently and 4=always. Caregiver burden is evaluated by means of the total score obtained from the sum of the questions. The total score ranged from 0 to 88, with higher scores indicating a heavier caregiver burden. The Chinese version of ZBI had been established [20] in previous studies and had a higher reliability and validity. The reliability of this study was 0.85.
Personal Coping Capability
The Chinese edition of the Antonovsky's Sense of coherence (SOC) scale [12] was used to measure personal coping capability. It consists of 13 items, including three critical attributes within the SOC construct: meaningfulness, comprehensibility, and manageability. Respondents were asked to rate themselves on a seven-point Likert scale. The total score ranged from 13 to 91, with higher scores indicating a stronger SOC. The Cronbach's alphas of the SOC scale from published studies ranged from 0.70-0.92 for various samples [21] . The Cronbach's alpha coefficient was 0.83 for SOC in this study.
Statistical analysis
The distributions of QOL in categorical variables were evaluated using t-test and one-way analysis of variance (ANOVA). Correlations between QOL and continuous variables were examined by Pearson's correlation. If the correlation between two variables was more than 0.5, these variables were regarded as co-line variables, and were adjusted in the multivariate analysis. In this study, no co-line variables were found. Hierarchical Multiple Regression (HMR) analysis was conducted to test the incremental variance by any given set of independent variables. The QOL scores were used as dependent variables. The independent variables were entered in the following steps:
Step 1: characteristics of the elderly; Step 2: demographic characteristics of the caregivers; Step 3: objective caregiving loads; Step 4: subjective caregiver burden and;
Step 5: sense of coherence. The analysis proceeded in stages by successively including several blocks of independent variables in the regression model. Blocks of variables entered in later stages were thus tested for their extra contribution after the contributions of earlierentered variables had been removed. The relative importance of the variables retained in the final multiple regression models contributed to the explained variance of the QOL, which was represented as the standardized β [22] . Fit of the model was assessed using the R 2 -value. Statistical analysis was performed using the Statistical Package for Social Science Version 11.5. A two-tailed probability value of less than 0.05 was considered to indicate statistical significance.
Result
Description of the characteristics of the caregivers and the elderly
The 1144 caregivers who completed the questionnaires effectively constituted a valid response rate of 76.3%. The basic characteristics of the participants are provided in Table 1 . The average age of the older adults was 72.1±8.7 years old. There were 630 (55.1%) males and 514 (44.9%) females. The older adults' chronic diseases categories in this study were stroke (184), arthritis (246), cervical spondylosis (157), hypertension (498), coronary heart disease (243), diabetes (240) and cancer (67). The older adults with an educational level of higher than junior middle school accounted for more than 52.4%. Approximately 57.0% of the older adults are married, and their mean ADL scale was 26.2, SD 12.7.
Caregivers' average age was 44.3±11.5 years old, ranging from 20-79 years old. They consisted of 460 (40.0%) males and 684 (60.0%) females. In these subjects, the majority of the caregivers were adult children (66.5%). The percentage of currently employed caregivers was 68.9%. Nearly half of the family caregivers sometimes provided assistance to the elderly in personal care, homemaking, transportation, and health. The median of care duration for patient was 2.5 years, ranging from half a year to 32 years. More than one third (34.2%) of the caregivers spent 5-6 hours in caregiving each day. The mean ZBI scale was 27.3, SD 15.0. However, caregivers reported that caregiving created substantial positive effects like SOC in caregiving. The strength of SOC (56.1±5.6) in caregivers was moderately strong, which was equal to the level of SOC in cancer caregivers in Taiwan (59.8±15.9) [23] .
Description of the caregivers' QOL
In this study, the caregivers of older adults suffered lower levels of PCS and MCS, which was much lower than the levels of general mainland Chinese adults and the Chinese caregivers of the elderly in Hong Kong [24, 25] ; but higher than the caregivers of stroke patients [26] . The mean scores of caregivers' QOL based on the demographic characteristics of caregivers and objective caring tasks are listed in Table 2 . Mental QOL was significantly lower than psychical QOL. Female caregivers exerted a significantly lower level of MCS than the male caregivers. Caregivers with an education level of senior middle school or above displayed a higher degree of both PCS and MCS, while caregivers suffering from chronic disease tended to reported severer physical and mental QOL. Caregivers with lower monthly household income tended to exerted lower PCS and MCS. Spousal caregivers suffered lower levels of physical and mental QOL than those of other familial relationships to the older adult. Caregivers providing care to an ill family member, who suffered from more than one type of chronic disease, had QOL scores lower than those caring for the elderly with one chronic disease. Differences in age of caregivers, whether or not they were living together with the elderly, as well as care duration were not statistically significant. Family caregivers who cared for the elderly with higher levels of dependency (ADL scores), experienced a significantly lower level of physical and mental QOL. Tables 3 and 4 shows the final results of the hierarchical multiple regression models of caregivers' QOL. The total of 25.5% and 28.2% of variance were explained by the final regression model in PCS and MCS respectively. Results from the R 2 change indicated that Subjective Caregiver Burden contributed most to the variance of both PCS and MCS. It also indicated that the demographic characteristics of the caregivers was the second highest contributor to the variance of PCS and MCS. Each block of independent variables made a significant contribution to the variance of caregivers' physical QOL. With the exception of objective caregiving tasks (P values in all variables of objective caregiving tasks were higher than 0.05), every block of the independent variables made a significant contribution to the variance of MCS. Subjective Caregiver Burden was the strongest predictor of all aspects of QOL, whereas SOC was positively associated with PCS and MCS.
The predictors of caregivers' QOL
Discussion
The results from this study indicate that most Chinese caregivers of the elderly suffer from impaired QOL. This was much lower than the QOL levels of the general mainland Chinese adults, and the Chinese caregivers for the elderly in Hong Kong [24, 25] ; but higher than the caregivers of stroke patients [26] . And this was consistent with Saunders' study which found that the caregivers of the heart failure patients felt their health had worsened because of caregiving [27] . Moreover, mental QOL of the caregivers was disrupted more seriously than physical QOL.
In this study, Subjective Caregiver Burden was the strongest predictor of both PCS and MCS. Both physical and mental QOL of caregivers were best predicted by Subjective Caregiver Burden and the Demographic Characteristics of Caregivers. In addition, caregivers' mental QOL was also predicted by the patients' characteristics. These findings suggested that not only the objective aspects of caregiving, but also subjective caregiver burden were associated with caregivers' QOL. Caregiving has disproportionate burdensome effects on all aspects of QOL. Additionally, individual personal coping capability like SOC played a positive role in alleviating burden and could optimize QOL. This is in support with previous studies [23, 28] that positive beliefs influence the appraisal of stressful situations and so, could promote health and well being.
In this study we found that the functional dependency of the elderly had significant impacts on the caregivers' physical health. Our finding is consistent with the existing literature that patients' functional state was significantly related to caregivers' psychosocial burden and was linked to caregiver's QOL [29, 30] . This takes the results of existing literature further in showing that caring for the elderly with low daily living abilities, is associated with caregivers' poor physical QOL. Caregiving in assistance for daily living, housekeeping, transportation and health care, time spent in caregiving everyday and care duration in the block 3 of objective caregiving loads were not associated with PCS, while the number of caregivers was the predictors of PCS. Caregivers caring for the elderly with high functional dependency engaged in more physical expenditure, which usually led to lack of physical vigor and strength. Therefore, the degree of dependency for assistance of daily living can well predict physical well being of caregivers. Further interventions to improve caregivers' QOL should target at improving poorer functioning of the elderly.
Currently in China there are no community services or long-term care services for neither the elderly nor chronically ill patients, which makes it difficult for older adults and their families to afford expensive medical treatment and care tasks. Sometimes caregivers had to stop working in order to give full-time care to the elderly. In the present study, we found that nearly 30% of the caregivers only took care of the elderly, they are more likely to spend more time taking care, experiencing physical conflicts of caring tasks, which may be the cause of poor physical health. Lower household income and loss of employment due to caregiving added to caregivers' susceptibility and vulnerability to perceive the weight of the burden and finally result in decreased physical health.
Another reason might be that the employed caregivers could get the benefits of working when giving care to older adults, which was in agreement with previous study [31] . This finding sheds light on the effects of income and employment on caregiver' QOL.
Caregivers suffering from chronic diseases usually encountered numerous negative repercussions on both physical and mental health. The most likely reason was that their disease put them at a higher risk to lose physical strength and vitality. This subsequently resulted in decreased physical and mental health [23, 32, 33] . In China, most Chinese caregivers neglected their own health status [33] , focusing more, if not completely, on the illness of the elderly. In this frame of mind they did not perceive the impacts of this placed on them, although the physical or mental evidence was present. Hence, the caregivers' physical and mental well being were decreased due to an increased risk of stress-related mortality.
The caregiver's relationship with the elderly was strongly related to caregivers' physical and mental health. In this study, adult children of the elderly accounted for the majority of the family caregiver (66.5%). In China, it is an obligation to provide care for the elderly, owing to the Confucian thought of filial piety and the one-child policy. The adult children of the elderly take upon themselves heavy caring obligations. They have to sacrifice themselves to repay their parents [34] , resulting in their physical and mental health being affected greatly.
In this study, we also found that living with the elderly was a significant predictor of physical QOL. The reason may be that, the caregivers living with the elderly, have to manage more stressful and difficult circumstance of caring, as well as spend more time and vigor undertaking the care tasks, which would compromise physical health.
Subjective Caregivers Burden held the most weight in interpretation of QOL, accounting for 12.1% and 17.3% of the observed variability in physical and mental QOL respectively. This is similar to Saunders' study which shows that Caregiver Burden explained most (62%) of the variance in caregiver' HRQOL of the older patients with heart failure [35] . Caregivers experiencing heavier burden, reported lower levels of both physical and mental QOL. Assuming the responsibility of caring for the elderly may result in significant disturbances on the caregivers' time. This makes it difficult to find spare time away from their caregiving obligation to relax or attend social activities and relieve themselves. Caring for an ill family member may actually result in an imbalance between personal affairs and family function. Subjective Caregivers Burden compromises both the physical and mental health status of the caregivers, resulting in an increased risk of stress-related diseases. Caregivers, who view the elderly illness as problematic or consider treatment to be stressful, feel more uncertain and hopeless. They are also much more likely to appraise the caring responsibilities negatively and tend to be emotionally distressed and show physical symptoms. Personal subjective appraisal of the same stressors may be different owing to the caregivers' abilities to self-regulate and cope. Subjective consciousness always determines psychological discomfort by determining whether the caregiver perceives the burden. As is consistent with other studies, it has been deduced that QOL in caregivers is closely associated with the caregiver's subjective perception of the impact of caring for the elderly [36, 37] . In this study, SOC was moderately and positively associated with both physical and mental health, which was consistent with previous studies [38, 39] . It was found that caregivers with high SOC scores enjoyed high physical and mental QOL. Caregivers with a higher SOC, when providing caregiving to the elderly, could choose the adaptive coping response and mobilize resources to handle the difficult caring circumstances. SOC could help the caregivers feel more confident in dealing with the care tasks, improving their abilities to confront stressors. SOC is an orientation to life that can help caregivers avert emotional discomforts in stressful situations and protect both mental and physical health. The caregivers with high SOC consider stressors to be more predictable, and view the stressors as worthwhile and meaningful during the caring process [40] . It is highly recommended that health care resources for the elderly, supporting their caregivers be optimized, especially by delivering psychological counseling services. Targeted support for the most burdened caregivers, such as skills training to aid in alleviating burden and adaptive coping strategies should also be provided.
The present study bears the limitations that it is characterized by cross-sectional research, therefore one cannot derive any conclusions on the causality of the associations observed between caregiving burden and QOL. Moreover, variables related to nurses who could give assistance to caregivers in the communities were not considered because currently in China there are no nurses who assist caregivers in the caregiver role in the home setting. Finally, caregivers were selected by convenience sampling, which may limit the generalizability of this study to other populations. However, despite the above limitations, this study has notable strong points. Firstly, the sample size was quite large. Secondly, there was a high response rate, most likely due to the fact that face to face interviews allowed for more collection of information. Finally, 15 communities in 3 eastern cities (Shenyang, Yantai and Nanqiao of Shanghai) of China were selected. These cities are located at the north, central and south of eastern China. These three cities contain large elderly populations. Thus, this could represent the care situation of most eastern areas of China.
Conclusions
Most Chinese caregivers of the elderly experienced low levels of HRQOL. Mental QOL were disrupted more seriously than physical QOL. A decrease in caregiver burden ought to promote better management of caregiving tasks, and improve QOL. Also, coping capability, like SOC, are needed to decrease the impact of caregiving on HRQOL of Chinese caregivers.
